Objectives-To study the 
(Ann Rheum Dis 1994; 53: 807-811)
The prevalence of both arthritis and physical disability increases with age to a peak in the most elderly.' Arthritis has been reported to be the major cause of physical disability in the aged,6`9 although several other conditions may contribute to the decreasing physical ability of elderly people, such as dementia, cardiovascular disease and loss of sensory functions. 5'0 Large community surveys generally document the presence of 'arthritis' by means of self report, but the definition of arthritis applied by a respondent to a questionnaire may differ from what a physician would classify as a musculoskeletal disorder. Also, sparse data suggest that self reported disability is more frequent than objective assessment of functional limitations would predict," I especially in very elderly individuals with cognitive impairment.'2 The true prevalence of musculoskeletal disorders in the elderly and the extent to which they cause physical disability are uncertain, but 25-50% of those aged 85 and more have been reported to have limitations of basic physical abilities, depending on the definitions used.3-5 The rapid increase in the absolute number of these very elderly subjects in the industrialised countries has major implications in terms of provision of care.
We investigated the prevalence of musculoskeletal pain and disorders and their association with physical disability in a crosssectional health survey of people aged 85 and over in the general Dutch population. The modifying effect of comorbidity was taken into account.
Methods

STUDY SUBJECTS
The study formed part of a community survey in persons aged 85 Other conditions elicited by history and physical examination were classified according to diagnostic recommendations in standard textbooks of rheumatology.
DISABILITY
Two disability measures were used, representing function of the lower extremity and overall independent function. Walking disability was defined as a walking distance of <500 m, derived from asking how far a person walked outside at least twice a month. Overall independent function was measured with the Katz ADL index, excluding reference to incontinence.22 ADL dependency was defined as receiving human assistance in any of the activities.
COMORBIDITY
Comorbidity factors were: impaired vision, impaired cognition, neurological disease, impaired oxygenation, and obesity. Impaired vision was defined as a vision of less than 0 5 in the Jaeger eye test,23 cognitive impairment as a score of 0-2324 on the mini mental state examination (MMSE) scale of 0-30.25 Neurological disease was defined as the presence of one or more of: history of cerebrovascular accident or trauma to the central nervous system with persistent paresis, history of Parkinsonism, history of epilepsy. Impaired oxygenation was scored in the presence of heart disease (New York Heart Association class >1), pulmonary disease (more than slight dyspnoea on exertion), or intermittent claudication. Obesity was defined by a body mass 
Bicipital tendinitis 1 Table 2 shows spinal mobility and the mean range of movement of large joints. Any restriction of joint motion was mostly slight, except for the shoulder, in which active forward flexion of 1200 or less was present in 31% of subjects. Hip flexion of less than 900 was not found; flexion contracture of the hip of 150 or more was present in 11% of the group. One percent of the group had knee flexion of less than 900 and 9% had a flexion contracture of the knee of 150 or more.
PREVALENCE OF MUSCULOSKELETAL DISORDERS
Six persons had suffered or still suffered from polyarthritis. The age at onset varied from 41 years to 87 years (median 75). In two subjects the arthritis had subsided without joint deformity (benign polyarthritis), and three others no longer had active arthritis but had residual joint deformity (New York criteria); active rheumatoid arthritis (ARA criteria) was present in only one. Oligoarthritis was found in 12 persons (table 3) , at the shoulder (n = 2), wrist (n = 1), metacarpophalangeal joints (n = 3), proximal interphalangeal joints (n = 1), and knee (n = 7). One person had onesided arthritis of the metacarpophalangeal joints in conjunction with the clinical picture of polymyalgia rheumatica. Five of seven subjects with monoarthritis of the knee were also classified as having OA of the knee. Prevalence of OA was low; more females than males had OA, but the difference was not statistically significant (table 3) .
A shoulder disorder was present in 27% of the group (table 3) . Two of these had both synovitis with bicipital tendinitis, and frozen shoulder with rotator cuff tendinitis. A frozen shoulder, the most frequent shoulder disorder (18 subjects), was bilateral in four; in another four the frozen shoulder was associated with stroke (three) and fracture of the humerus (one).
Sixty eight percent of those with knee pain had a diagnosis of knee OA; approximately 50% of those with pain at the shoulder, hand, or hip, had a joint disorder.
In no subject was there clinical evidence of other major musculoskeletal disorders such as gout or spondylarthropathy.
DISABILITY
There was a high level of disability in this population: 60% walked less than 500 m outdoors alone and 40% received human assistance in performing daily activities. Bivariate analysis revealed significant association with one or both of the disability measures, for female gender, OA of the knee, a shoulder disorder, impaired vision, impaired cognition and knee pain per se (table 4) .
After multivariate analysis ( of the shoulder, hip, and knee were more frequent and more severe in the present study population (average age 90) compared with a Swedish cohort of 79 year olds,28 reflecting considerable loss of range after the age of 79. Two other surveys from the United Kingdom reported loss of shoulder flexibility in subjects older than 74 compared with that in a group aged 65-74. 29 30 However, in a study in which subjects were selected for good health,3' there was no loss of range of movement in a group aged 75-84 as compared with that in a group aged 60-69. This suggests that a decrease in joint movement range is not a consequence of ageing itself but rather of age-related increase in diseases.
The prevalence of polyarthritis was low, as has been reported before in this age group.32 33 Rheumatoid arthritis was rare in this group; it is unlikely that this observation was distorted by our lack of access to rheumatoid factor tests and radiographs. The prevalence of OA also was low in this population, particularly when compared with that predicted by radiographic studies.34 This arises from the American College of Rheumatology (ACR) requirement that pain be a symptom if OA is to be diagnosed by clinical criteria alone. These criteria for OA were developed in a clinical setting, in which all patients studied had pain. However, it has been found before that only 50% of subjects with radiographic evidence of OA are symptomatic,35 and it appears that, in community surveys, the requirement to include pain in criteria for diagnosis of OA makes the approach insufficiently sensitive to detect OA. 36 The frequency of shoulder disorders in this age group has only recently become recognised.2' 30 31 37 38 In the current survey, pain and a relatively more restricted movement were more prevalent in the shoulder than in the hip or knee. The most frequent shoulder disorder was frozen shoulder, but the majority of those with this condition were asymptomatic and the cause of the restriction was mostly uncertain. Previously, rotator cuff tendinitis was recognised as the most usual shoulder disorder, but in those reports younger populations were studied. 2' 30 Disability in the elderly may be related to various diseases. Previous studies of adults aged 55 and over showed that the degree of disability is augmented considerably when musculoskeletal disorders occur in association with other chronic conditions.39 In the present study in a group aged 85 and over, cognitive impairment appears to be the most important exacerbating factor, followed by impaired vision, neurological disease and OA of the hip or the knee. Other factors that we did not measure must also play a part in causing the disability we observed, as the morbidity measures studied were able to explain only around 20% of the variation in disability. The multifactorial nature of disability which we found suggests that the role of musculoskeletal disorders in causing disability at very advanced ages is less important than is generally inferred from self reported data in younger populations. [6] [7] [8] [9] Disability in the elderly is a consequence of disease or disuse, or both. Whatever the cause, it may be expected that some, at least, of the disabled persons are capable of functional improvement-in particular those without recognisable morbidity. In recent years, successful training programmes have led to improvement of muscle function and reduced ADL dependency in elderly patients with knee OA,40 and in those resident in homes for the elderly. 4' In summary, the most frequent musculoskeletal findings in this survey were a severe restriction of the range of movement of the shoulder, and knee OA. Disability was determined by several disorders within and without the musculoskeletal system. In several of the disabled persons there was no apparent clinical cause, suggesting the possibility that a considerable increase in physical ability could be achieved in this elderly group.
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